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(57) [Alstract] 

[Problan] B designates diat material wiicfa possesses he^resis 
tanoe water-^qjeDant coaling 1^ vj^iidi isacqiiired 
fluarocartxmsilaiiehydrolysalB ocntent aqueous eniilsim by 
(xating and diying doing in substzale isc^Kml as otgecii^ 

paeans of Solution] Afer adjusting pH of aqueous emukianwh 
idi contains with fluonxarbonsilanelQidralysateand silicate 
^cfa are fixmed under existing of sur&ctast, coating and 
diyingdoingin substrate, it produced material wdiich&niBd 
resistmoe walar-ispdlant coating 1^ inlhe substrate 



Rf-(CH2)p-Si {-(0-CH2CH2)„-OR 
'13 (1) 

1-«'3ll©H-©tL.<limJ5:577Mr/l^T?a5y. p 
= 2-4. 33*tfn = 2~1 OV&i, ) (:j:yS$4i 

< i * 1 ao-7;u*- D i3-j^>*^^ VAX e,#ss 



S i -R4 



(2) 



(RltOCHa. OCH2CH3, fcJJt; (OCH2CH2) 



[aaim(s)] 
[C3aiml] 

Rf - (CH2)p - Si{- (O - Ofe CH2)n - O R')3 



(1) 



Ifydttilysate which fiom fliiciDcaibon silane of at least 1 kind w 
hicfa is displ^ by lhe(Rf carbon atom 3 to 18 is 
paftioroallgdgroiq) or mixture of diose,R'aflJie plural 
carbon atomis same of 1 to3,Qralk34grDJ5>\rfiidKKfiecsisp= 
2to4,andrF=2tolO. ) isfiHjnedunderadstingafsurficlant 
and, 



Si>R4 



(2) 



Is djqdaycd by OS.is basis above 1 or 2 wWch is sdected fiomgr 
oupwdrich consists afOOfi .OCHzOfe , and (OCH2CH2) 
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-10 : i-efey. aoK*ttxT;ui;a>a)pH$7 



nO CH3 (m=l to 10). ) silicate \^cfa,Bdn£ a aqueous 
ennilsian which is conmied, tobe, coxitieDt of afaziemeotim 

AuorocaibQQsiLaDein said aqueous emulsion bemg 0.1 to 20 
wt% td)e, nxdar pEoporticQ of afiirenra 
aibranentioned fluorocartxm silanewastfae 03 to 10, wdgbt 
ratio of afixremeatiQiied fiuorocaiban silane and 
theafisremmtiaQed sui&ctant ^^ch is used in order to fism it!5 
hydrQl>sate wasthel:l to 10:1, ocating and dicing doing 
fluarocarfaon silane hydrol3sate content aqueous einulsion 
which adjusted tfaepH of and said aqueous emulsion 7 or greater 
in sur&ceofat least oneof substrate, material v^cfa designates 
that it possesses heat resistance water-iepdlant ooatiDgl^ 
which it fiiiMiw'l as feature. 



R^-CCHPp-SI l-(0-CH2CH2)„-0,R 
'l3 (T) 

1 -3ffla)i^-0tL<ttm?ss7^u+-'uS'efcy. p 

= 2-4. J3cfci;n = 2-1 0-efe5p ) \Z^^)&i*l 

C9Hi5-CfiH4-O-(CH2CH2O)50-H 
(3) 



(2) 



(RttOCHs. OCH2CH3. fc^t; (OCH2CH2) 

0OCH3 (m=i-i 0) 3!^^e>3S5lf3&^ba^?^^^'Sl 

^^^-rSTKttxT^uva^-efcy. a;KSxT;u 

-2 0aS%Tfcy. I?rffi7^:i-P*-*>V7>I::S* 
•r'5|JllEv'j^-K0^;U$^*3b<O. 3-1 0T*fey. 15 

1 0 : IT-fey. ao^1tx-7;uva>OpH$4isl 



[Oaiml] 

Rf-(CH2)p-Si{-(0-CH2CH2)ii-OR*}3 (1) 



Is displayed by (Rfcaibanatcm 3 to ISisperfiuoroallgdgcoq) 
armixture of those, R' ofihe plural carbon atom is same of 1 to 
3,oraIk>dgroi?)whichdiffersisp=2to4, andn=2to 10. ) 
from fiuorocarbon silane of at least 1 kindwUdi 



C9Hl9-C6H4.O-(CH2CH2O)50-H (3) 



Hydrol)sate vihich is ibmsed under existing of nonionic sux&cta 
nt whidh isdispla^ by and. 



Si-R4 



(2) 



Is displayed by (R is basis above 1 or 2 \\4iidi is sdected fiom gr 
oiqjwfaicdti ccmsists of O CH3 , 0 ai2 CHs , 

iiiOCH3(ra=ltol0)O silicate wfaidi. Being a aqueous 
emulsion whidi is contained, to be, content of afiirementioned 
fluorocarbon silane in said aqueous emulsion being 0.1 to20 
wt%, tobe, molar proportion of afiirementioned silicate fix* 
afbrementioned fluorocarban silane wasthe 0.3 to 10, wei^ 
ratio of afinremeotioned fluarocaiban silane and 
AeafiiremeDtioned surfictant i^Aiicfa is used in cnler to form ifs 
hyirdysatewasthel:l to 10:1, coating and drying doing 
fluarocaiban silane faydiolysate content aqueous emulsioQ 
which acQustBdthqpH of and said aqueous emulsion 4 or mate 
in surfioeofat least oneof substrate, material designates 
that it possesses heat resistance waterH-epeDant ooalinglaryer 
which it fismed as feature. 



[0001] 



[Descrqjtian of the favention] 
[0001] 
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[0002] 

* fi*1$*'7X$fflii-r5fc(J6iz. s I (OR)^ -eg* 

8 1 37^) o L3&^Lft3&<6. -tUfi-pjltOTJU^Jl. 
S5.5 5 0. 1 8 , L3&^LtC;&?t>. Mmz^ 



[0003] 



[0004] 



[Tedmological Field of Inventian] Hiis inventian, applying fl 
uoRxaffbansilanehydrolysate content aquecws eanulsion, 
r^ards material ^dipossesses heat resistance water-iqjdlant 
coating 1^ which it ftiniBd, farthenno^ 
rqsdlencyin substrate surfe» fluorocarban silane hydiolysate 
content aqueous emulsion which adjusted pHbydie coating and 
di>dngd£ring in Boetal sheet, glass sheet and ceramic sheet etc, 
and and ittegards material which fismsd maring i^yer whidi 
possesse s heat resistanoevrfuch is si^erior. 

[0002] 

[Prior Art] Various proposition has done concerning silaneKxmt 
aining aqueous solution which can ofier thewaler and oil 
rq)dlencytosur6oeafsuhstiatB, transparent coating of water 
repdlencyisfimjBdin ^ass substrate surfice;, in order to 
produce &e water^^lent gjass, mediod which uses solution 
which mixes wiA substituted siUcanaDcDxideandflie alcohol 
and water and add or base where portion of silicon alkoride 
andlhe alkoxygroi^ which are di^l^«i with Si(OR)4 is 
substituted with tilefluoroallgd groi^ is developed, ( J^san 
Unexamined Pal^ Publication Hd 4 - 338137 mnriw). But, 
there is a problem that to dissol\€ it damages silicon alkoxide 
where partis substituted with fluaroallQd groi^ diflBcult in 
solvent of al cohol / water-based, itis not possible to make 
cancentrationhigh. Furthemnre, as for this aqueous solution, 
because add or base is contained in thesdution which co^^ 
silicon alkoxide and alcohol, reaction advancing, wiflitime there 
is also a problem that fiomfict that viscosity rises,the storage 
propeityisnotgood. Furthennore there is also a problan that 
is not good to environment m thqxMnt that and, you use 
alcohol. Necessity do, can ofe water and oil lepdlency to 
substrate emulsion of hydrolyzable alko«y silane 
compoundwhich is superior is developed spesM curing 
operation, (U. Pateait No. 5,550,184 disdosure). But, 

fiirther inprovenaent is desired concerning heat resistance of 
q)plied sur&oedepending i^on ^splicaticn. 

[0003] 

n*rohlenK to be Solved by die favention] Then, tiiisinvention, 
in order that above-mentioned problem is solved,designates 
fliat material wWch possesses coating layer of water i^)eUency 
andlhe heat resistance whidi are superior by coating and diyixig 
doing fiuorpcaxfoon silane lodrdysate contentaqueous 
emulsio n , is o Bbe d as objective. 

[0004] 

[Means to Solve the Problems] As fiffnaterial vrfiich possesses 
heat resistance water-rcpeUant coating whidi is 
thethis invention m order to scdve aix>ve4nentioDed {ffob^ 
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Rf-(CH2)p-SI {-(0-CH2CH2)n-OR 
' 1 3 (1) 

SI-R4 (2) 

(RttOCHa. OCH2CH3. feitf {OCH2CH2) 
0OCH3 (m=1-10) *^?>ftSSA>bS#?SttSl 

Sfctt2JSLh(DS-efc4. ) I3j:ya**v5^>y>r-h 
S#W-r4*ttXT;i.i?3>-c&y, S*ttX7;u 

S7>U:j- □ *-7fC> •> V > t -eotoJcJ^Ste ^ ±dct 5 
1 0 : 1-eiy. S.oa*SX-7JUv3>a)pH$7Jsl 



[00 0 5] *fc. teo*lligizS-5<iB!atefi*=i- 



C9H1S-C6H4-O- (CH2CH2O)50-H 
(3) 

:j-n*-/1C>i/^>(3[)^^g;fj^0, T-2 0SS%-efey 
(D^;u»$i<o. 3-1 OTfey. luie:7;u;J-a*-7ff> 

ssffistEWtomsitA^i : 1-10: i-e&y. 1. 

o^ltXT^uy 3 >© p H ^ 4 KLhl=i83S L*::?;!':*- 
□ A-7R»5 >lni*»jKa$^*ttxT;us? a 



Rf.(C3fi)p-Si{-(0-CEl2afi>-OR'}3 (1) 

Hydid3sateiwbidifiQmfluorDcaibQ^ 1 kindw 

hicfa is displ^ed by 1be(Rf carixm atom 3 to 18 is 
perflucrc^ll^grcHjpQrmixliiieoftfaos^ phnal 
carfamatomissameof 1 to 3^ or alkj4 gmup whichftififera k ppg 
2to4,aDdiF='2tolO. ) isfomsdunderedsdxigofsui&ctazit 
and, 

Si-R4 (2) 

Is displayed by (R is basis above 1 or 2 \^ch is selected fixzmgr 
G«q>viUdi OQDsists of 0 CH3 , 0 QI2 CH3 , and 

nOCHs (invito 10). ) silicate \^4]icfa, Being a aqueous 
errniliqnn wbicfa is CGD^ined, to be» oanteat of afinementiaiied 
fluarocarban silane in said aqueous emulsicaibebg 0.1 to 20 
vA%, tobe, naolar proportiaa of flfn i e iii wi Hfinft^ siUcate far 
afiranmtiQned fluarocarbcD silane ivastbe 03 to 10, wei^ 
ratio of a£3ren£Dtianed jSuorocaiboai silane and 
theaforenmtiQned sui6ctant is used in Older to fii^ 
hyditdysate iw Ihelrl to 10:1, coating and diying doii^ 
fluarocarban silane hydrolysate content aqueous emulsion 
vAAch adjusted thepH of and said aqueous emulsion 7 or greater 
in suifioe of at least oneof substrate, it designates diat it 
po^esses heat resistance waterH:q)e]lant coating 
it&nned as feature. 

[0005] In addition, as fisr material A\iiidi possesses heat resistan 
ce water-rq)dlant ooadng layer vidiidi isbased on odier t^ 
invention, suifictant ^^uch is used in order to fismi 
theafiirenientianed fluarocarban silane hydrolysate, 

(::sHi9«C6».o-(afeCffiO)5o.H (3) 

Being a nanionic sur&tant wbich is displ^^ by to be, content 
ofafarementiGQed fluarocarban silane beiiig 0.1 to20wt%to 
be, molar prppoiliQn oFafiiremgit loaied silioatff fat 
afisremeotianed flucrocarbon silane wasthe 03 to 10, wei^ 
ratio of aforeosntiaaed fluarocarban silane and 
fliea&ren^ntianed sur&ctant >;^ucfa is used in order to fismife 
hydrolysate was fliel:l to 10:1, coating and drying doing 
fluorocarbon silane hydrolysate content aqueous emulsion 
which adjusted fliepH of and said aqueous enoulsian 4 armare 
in sur&oe of at least oneof substrate, it designates diat it 
possesses heat resistance water-^epellant coatbg layer v(4iicb 
itfbnned as feature. In this specification, heat resistance water- 
r^)e!lant coating layer, regarding to this invention, coating and 
drj^ng doing thefluuiucaiban silane faydn^satB ">"*fyif 
aqueous exnulsicQ ^ch is used in substrate, afier 5 hoursleaving 
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Rf-(CH2)p-Si {-(0-CH2CH2)n-OR 
' 1 3 (1) 

□T;u4ryi/Sr*fey. r' tt>^;uT?fey. p = 2. 33 

cfci;n = 2-4t?*4o S6l=»*L<ttn=s2-3-^ 

(2- (2";>t h+i/Xh^i.) XK:<r^) i^'pXDm 
*»««BT-fcy. nA^3T'fe^t#. i!f*LLx:7;U:tn 
7|5>i/^>liD*.$J«fe(^. 2-/^-7;U:ta7;Mr 
;i.x^;i.hyx (2- (2- (2-;t h4^i/Xh4^i/) 

xh^ri/) xh+S/) '>^>(©lni*»S^-efe*o CO) 
J:5<C3^;U:*-a*-*>5/7>H:iM5ICD:^aicJ: ygg 
2aJ5Lta):7;i.:i-n*-;B>->7>*S-&LT 

[0007] *aiPa)*14x^;u V 3 >lt. M^tt^ iRi 



S I -R4 



(2) 



vrnnx. RttocHa. 0CH2CH3. fccfcr; (oc 

H2CHp„OCH3 (m=1-1 0) 3&N?,4SS3&v&StR 
*fctt2j2LI:(DS-efcSi/y^-|-3&Cfflt\6*i 
aStta>S i (OCH3)4^feliS i (OCH2CH3) 

y*-e^,tofcj^SL?S«-r5zi:6Cjlia$*ifc, jn*^^ 

aiti^K ssji-^ ^©sizasr # 5 1 5 j: y . 

S i - [ (OCH2CH2)„OCH3) 4 (m=1-3) T? 
a*tt4*5§!£(Di^y^r-hA<J;y»*U<. S i - { 



nHteial wWch it acquires, at least under temperature conditLon 
of the350 '^C in, it means that water i^pdlency angle rf 
cx>ating I^Aff suifioe does iK3t diange fiirtbe nK3st 

[0006] 

[Embodiment of hveniian] Regazxiing aqueous emulsiQa which f 
omas heat resistance water-fenellant ooatinff lav^, in 



(1) 



hydttd^aUe alkoxy silane oonapound, 
Rf - (CH2)p . Si{- (O - CH2 Cffi)n - O R'}3 



So it is displ^^i, RfcarbonatomS to 18 ispeiiuaroaIk54grou 
p or themixture of those^ it can use fluorocatfoon gilane where R* 
of multiple carbon atom istfae same of 1 to 3, or aBg4 group 
wfaichdifiersisp=2to4, andthen=2tol0. ftisa 
perfiuoroallQdgroq) where preferably and Rf being even, have 
carbon atomof 8 to 1 2 and are mfaoed, R* is ms&yi^ is pp=2, 
andlhen=2to4. Fuithennoreit isapreferablyn=2to3. 
When n is 2, ^en desirable fluorocaim silamehydrolysate is 
hydrolysateofthe perfluoroaIk>ieth>itris(2-{2-mediCKy 
edio?^) edioxy) silane, n is 3, desirable fluarocarbon silane 
hy±T)lysate is hydrol)«atB offlie 2 - perfuaroalkjd edijd tris 
(2- (2 -methojQceShajg^) edioxy) edioxy) silane. Thiskind 
offluQTocaiban silane is produced by knovm method. Mbdng 
fluarocarboQ silane of 2 kinds or more; it is possible to use. 



[0007] Aqueous emulsion of this invention heat resistance in o 
rder to improve, contains theoampQiieiit which is 
oopol^nierizBd with hydrolysate of 
afottimitionedfluQrocarbQn silane. hydrolysis it does at 
imderwater, tori converts fiompointthat, with dus 
inventicD, 



Si-R4 



(2) 



So it is displ^^ as for R it can use silicate which is abasisabov 
el or2wMdiissdectedfiimgroup^choQDsist5ofOCH3, 
OOfe CH3 , and (O CH2 ai2 ) n£) Cffi (m=l to 10), 
Mating SUP CH3)4 or Si(0 CH2 Cfl3)4 of oQ-soluble m water, 
untilrecendy, was done with only water/alcohol system, but 
hydrolysis it did evenwith water fay usually, Shonsormore 
agitatmg and it wasdiscovered that it melts. Fromviewpoint 
^lat, it can shorten mixing time of fluorocarbon silane aqueous 
emulsion which the hydrolysis is done and can adjust simply 
water sduUe silicate which is displ^^ whfathe Si - {(O CH2 
CH2)mO CH3}4(mFl to 3) is more desirable, water soluble 
siHcate which is displayed widi theSi - { (O CH2 CEb)20 Ofi }4 
eqwially is desirable. 



lSTA!sPatena(tn^, Version 1.5 (There may be errto BTA cannot 

be hdd liable &r any detriment fiom its use. WWW: hdp://wwwjntlscience.cam Td:800-430-5727) 



JP 99181355A BSachine Translation 



[0008] *»M(D*ttx'7;Pi; 3 >lr fcl^T^£^ * 

i^SESta^ii. HLBotA^i 2j:y*#<. *bi3 

[0 0 0 9] lf-r:i->fla)HLBfi||^. *:SCD7h^X 

S*ifctHia>Sifi=.fe yfl-a[-e*i^>«::fc*^-e#«*<, 
7-:i->a^*^:t>S(D^tt. ^(Dt C5tf^(=ck 
y*«>«Srsyi<«:Lv UA^L&i^fe. 7h7Xat?ltH 
L BttA^Efct « fc?Uttt:WaSl3»b-r 6 :i t icSi 

ifi. l^r^^<DllSt*afSlfflLr^,7-7^>S^*^:^- 

f~CH2CH2-0-(CH2CH20)ii-H. CgHig- 
Cfi H4 - O - ( C H2 C HjO) H t* <7) y x:i- 
ffiS1Sai> Rf-CH2CH2SCH2CH(OH)CH2N( 

O C H2C H2)40 S O3-N H4\ C12 H27- C 6H4- S 

O3-N B*ftiiO>7::^>mm^^im^iiZk1fit! 

S»©«i&«4Ji«5fe*?*iS6^ «kys»ra(Dax-i?> 
7K'jx5^u>ift;=i-;KDS*S»tt. eJtl-cfcy»« 
oi^^m^iZTfs^) x^ u><f y 3-;u$*^Sy x:i-> 



[0008] Sur&ctaDt wfaicfa is used in aqueous ensjlsion of this inve 
ntioQ stabiUty fbms tfaefluanxadm 
enmlsion iTHintains alkaxysilane at state \vhidihydroI}«i5 is 
donesubstantiaDyin entire^ and under existing of sur&ctant of 
theefi^ve airount which in arder to oonliol selfixBidensatian 
of alkaxysilane ocsnpomd ^\diich hydrolysisis done possesses 
hig^ HLB valjie in fully, is acquired byeonilsL^ing hydrolyaUe 
alkoTQ^ilane at undenvater. Regardingto this invention, it can 
select useable sur&ctant, from anionic t>pe, the cationic type, 
nanionic type, and amphoteric type. As for desirable 
sur&dant, value of HLB is larger than thel2, furthennore it is 
snmething^diicfa is larger than preferably 16. When sur&ctant 
which possesses HLB vahie of 1 2tol 6isused,inQrdertD 
make stable emulsion, usually, sur&ctant of large amountmust 
beoambined very. If abovenneotiaaed HLB value is satisfied, 
nmdngsurfictant of tfae2 kinds crtDorectf' 0QQ]patibili1y,iti5 
possible to use. 

[0009] As for HLB value of naniooic t>pe, it is possible to seek 
in calculatian,with oomputational forrnula etc vAmh is 
originated by GrifBn person of theAtl^ oorporation (Presently 
IQ America corporation) of IMted States, but in case of 
anionic typ& and 'tfaecatianic typ^ tbere is not a noethod which 
is sou^ with calculation for thepreseoL But, when at Alias 
corporation HLB value chang eg ^ paying attentionto 
enulsifiability changing sensitivdy, establishing method 
whicfadeddes e?^)erimentally HLB value with eosilsificatioQ 
esqmment of oil offiie standard, it has announced, 
experirnentally is decided method >^cfa has been established 
HLB value inaddition to Atlas corpor al ion, but adopting 
whidiever'bqserimental method, theHLB value of anionic type 
and cationic type becomes largq: than 16. Concretely, Rf- 
ai2CH2.0-(CH2afeO)n-H,C9Hl9.C6H4.0-(CH2 
CH2 0)50 - H or odier nonionic sur&ctant , Rf - CH2 CEfe S 
CH2 CH(OH) Ofi N(CH3)3+ Q- or other cationic surfedant , 
Cl2H25(OCH2CH2)40SQ3-NH4+ andCl2H27-C6H4- 
S03-Naf or other anionic sur&ctantcan be listed Rfis 
perfluaroalk}^ group, usually, 3 to 18 it possesses thecazfoon 
fltnrn As for sur&ctant, applying aqueous emtilginn id 
substrate^ after drym^ inthe diemical structure of surfoctant, 
structure of hydrophiUc part aniount is usually lost atleast by 
heat ageing, but from, those which possess hydrQ|Mic kind 
o&nxnint ^ch is lost with heat ageing of short time are 
desirable. As for hydrqdiilic part amount of polyetb^dene 
glycd, disassenfoling with drying, fiom the&ct that it dis^ipears 
with short time, oancretely you can list dienonionic surfoctant 
etc which possesses polye^l^ene ||>a>l m mcdecular chain 
surfictant 
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Joo ^ 0] *1tx-7^ui;3>45©:7;p:i-n*-7f:>f> 

a>^/|.^J^^(3:, 0. 3-1 OT?fcSo ^;i/»^6<0. 3cfc 

ft*ttXT;i.S?3>$#5fca6l3ti. :7;i.:*-p*-7ff> 
«t<. 0. 4-2*?$e>(ctf*LL^ *ttXT;Ui?3> 
i£^$*l«>»SS1£ait05Mlittt. 1:1-10:1 

■efey. »*L<tti 0 : 2-1 0 : 5-e*y. se>iz 

»«L<<41 0 : 3T*fe5. I^SSftSljOa^A^fif^ 

4<sf^5<t&«g^tja;jcttSA<s«±(zay ^-r < . 

[00 11] ':7;u;i-n:b-7f?>i/^>jto 

fiE L fc 3 -X -<> 3 5 0 *t T* 5 ^ftl^a 

* *ttXT;i/i?3>©pHST;u*'jffiz||S-r-S«&S 
±U pH^l 1JSLJi»c||S^4^t4<»*LLv, HL 



O9H,fi-C6H4-O-(CH2CH2O)50-H 
(3) 

. *14xT;ui?3>G)pH^4ijLt(ci)iS'r5ctlCck 

S^t^rfT5o *i^e9©*t4xT;i/i?3>(S:, jg^^ g 
fe<kD»fl:l»Jhm3ii:(3:>aS3toBj 
*ttxv;ui?3>®ttttfecfet;3— T-r><fJi©» 

[0 0 12] *SIWT*flEffl**i5Sfl-tt, T;i.5xt;?A 
tgftSlfefcSo S*f-^(Z)*llx-7;ui;3><3r>^^lfl$^ 



[0010] Caatent of fluorocarixm silane in aqueous anulsian, 0.1 
wei^t% and prrfaably2to20 wt%,fijrthennareisprefe^ 
7 to 15 wt% at least When it is less than 0.1 weigbt%, water 
repdlency is insuflSdent, when itbeoonaes more than 20 wtVo, 
stabiUtyofaqueous emulsion is diflBcdt to beaojuired. molar 
proportian of silicate fir fluorocaibon silane is 0 J to 10. 

When railar proportion is smaller than 03, heat resistanre 
coating kyff isthe insuffident, \)Aen on one hand, it is larger 
than 10, aqueous emulsioodoes gelation and heat resistance of 
coating %er is impaired, harder from point, ease of handling 
of aqueous emulsion, stability to obtain theaqueous emulsion, 
molar proportion of silicate fiir flucrocarban silane 03 to 5 is 
desirable,the 0.4 to 2 fimhennore is desirable, wd^ratioof 
fluorocarban silane in aqueous emulsion and suifectantvAidi is 
used forthe fennatian of itfs hydrdysafce is 1:1 to 10:1, is 
preferably 10:2 to 10:5, fiirthermare isthe preferably 103. 
When ratio of surfectant is too low, it is not possible to 
maintain theaqueous emulsion at staMUty, v/bm ratio is too hi^ 
afliff drying hydn^ihiUc gnwpcannot be easy to ronain ofe 
satis&ctory water rqjeUency, on substrate. 

[0011] These inventors, coating and drying ddng fluarocarbon 
silane hydrdysate content aqueous emulsian in substrate, 
thecoatingla>«-^cb it formed bring 350 '^Qinonlerto 
make kind ofceat resistance where also rear of 5 hours passage 
rnaintains water rq)eaency, in the surprising feet, discovered 
6ct that it is necessary to adjust pHoflhe aqueous eanulsion 
alkalinity. Extentand heat resistance vrfiose value of pH is 
hi^Ji improve, it isdesiiable to adjust pHl 1 or more. However, 
in order to form hydrdysate of fluorocarban silane as 



C9Hl9-aH4.O-(afiCH2O)50-H (3) 

When nonionic suifectant wfaidi is dispkyed by is used, it unders 
tood to heat resistance water-repdlant coatingl^ is aa 
by adjusting pH of aqueous emulsion 4 or more. Furthermore 
you adjust making use of amrrmia water or other suitable 
alkali, aqueous emulsion of &is invention, pigment and 
shooting OTganism agent, can containtfae ultiaviolrt absorber , 
and aiitiaridant or other additive, in characteiistic of aqueous 

emulsion and rangje^Wdi does not exert influence on heat 
resistance of coating U^ier. 

[0012] Substrate \^di is used with diis invention, is useable sub 
strate under aluminum,the stainless stedOTothermetal sheet, 
glassshert, ceramictile, bride, cancrete andstonearoaier ' 
hi^taiperatureoanditian. ft ^lies aqueous emulsian to 
substrate, with known method suchas dipping method, ^nay 
method and spin coating method. Whenit^liesto ^ass 
substtale,inpomtthat, dipping mediodisdesirable it does ncrt 
inpair transparency, ft is possible to heat in orxier to promote 
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. sastt 10 0-30 o^cfloaseBT i ^ 2 4^ra(3 



[001 3] 



[0014] (^«1-3) ttfflLfe:7;i.:j-n*-7f-C 
>i/5>iiD*»««att. R^-(CH2)2-Si l-(o- 

CH2CH2)2-OCH3} 3"eS$tl5t©T?ftofcc> R 
fl4F(CF2>|5CH2CH2 (k = 6. l-aMm^: k = | 
8, 62-64aS%; k=1 0. 23-30lS%: 

k = i 2-1 8. 2-6MS%) •eS+5SixS/<— :7;u 

, 7;u:i-n*-7Rr/5^^>i ooms«(:>k*LT3oS 
aStLfcp i/U^r-httTtt. xh^+x [2- ( 
2-;>^ h^t-vxh^-i/) x^;u] v'J>r-h (S i (DE 
GM)4) ^ffll^fc« pHtt. pHy-^$ffll^T7>^ 

fc*i$x^;ui;3>$ttaL. 1 arable iai::cfcyy 

$&*e,Oig^*SS<!:Lfco LT, 7;U 

ax^^Affi (2. 5 cmx 5, 0 cm^ JiS 1 rnmCD J 1 

SI 1 00) SSt^TKajtSf^fiEtfeo *ttx7;ui; 
aXD^^Ftt. x^-^:?a--r-r>i^l3j:yfTofco T 

-f y :f a -X -f > y tt. 3 0 0 mm/5i^<Z>i$g-CTIf . 
-teDticffitf 1 0»ft*». 5 Omm/^jO!>Sar?!$±ff 

SmAtf (l&fDlliBi^aD lcJ:y8lttft$in£Lfe. 



diyingpsDcess. usuaUy, drying is done witfateoiperatuiemge 
of 100 to 300 "^C over thel to 2 4 hours. As ftff sutetrate 
which aqueous emulsian coating ami diyixig is done, after 
according to need and drying is wa^ied with water, surfitctant 
which hasigjiaiiied is removed. 

[0013] 

[WoEking Exaiiple(s)] Listing Walking Exanqde, you explain t 
his invention, but this invention is notsomdliing vv4iere is 
limited in only this woddngexanple. While aqueous emulsion 
wMch is used in Woddng Exanfde and Cooiipai^^ 
bdow mdtingthesur&ctaQt in \vater, agitating next, widi usual 
agitadoD technology itadded fiuorocarixm silane slowdy, 
contioled selfixmdensatian of fluorocaibon silane and 
itrnaintained at state wfaidi hydrolysis is done, it 
iTianiTferhniBdfiutLtaiuuie by adding other ocQiponeait 

[0014] (Woddng Example 1 to 3) FluorocaEbaa silane hydrolys 
ate whidi you use was something wfaicfa is displayed wifli tfaeRf- 
(CH2)2.Si{-(0-CH2CH2)2-OCH3}3. Rfisblendof 
pexfiuoroalkyi is displayed widi F(C F2)k Cffi 
1 to 2 wt% ; kF8,62 to 6 4 wt% ; k=l 0,23 to 30 ; k=12 to 
18,2to6wt%). sur&ctantiisedhonioiiicsur6ctant which is 
diqjl^ with Rf - CH2 cm - O - (Cm at 0)1 1 - H 
content in aqueous emulsion made 30 parts by wei^tvis-arvis 
fluorocarbon silane 100 parts by weig^xL As silicate, tdrakis 
(2-(2-medioxy^haxy)ediyl) silicate (Si(DBGM)4) was 
used. Youac^'usted pH, 10.8 by adding ammonia water xnaking 
useoflhe pHmeter. You observed wtoher it leaves aqueous 
emulsion vibidi is manufictured, thegdation or it is not 
precipitating after 1 week due to visual . Like water case of 
lig^ toucb'was made stable. Next, test piece was dranMi up as 
substrate, making use of ahiminiim sheet (JIS llOOofzJcm 
X 5.0 cm and thidmess 1 mm). It applied aqueous emulsion, 
with dipcoatmg. ^lowered dip coating, widivdodty of 300 
mmftnin, 10 mm waitedwifli state, pulled 19 with vdocity of 50 
mmtein. ft dried after flying, with 200 °C 6 0 min . 
transparency of ^liedsm&s visual observation was done 
making use of thetest piece which is acquired, case where it is 
not different frombefore coating was done " transparent " with. 
M addition, pure water was dripped to sur&oe of substrate which 
didthe coating, contact an^e was measured due to contact 
angle meter ( Kyowalntogce Sdence Ca lid. (DB 69-270- 
5080)make) . stability of aqueous emulsion, transparency 
s^ipiied sur&oe, water rq)eQen(7 is shownreqsectively in Table 
1. 



[00 15] (lt««l-4) H:6«1-3e*. 
fflurpH*2.0lrfflSLfco *fc. tttt«4tt. i/U 



[0015] (C umpaiativ e Example 1 to 4) Canqarative Exanple 1 
to 3 after manufacturing fluorocarban silane hydrolysate 
content aqueous emulsion ofcompositioni^iiicfa is similarto 
respective WoridngExan^le 1 to 3, adjusted pH2.0mak]ng use 
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1 0. 8l:l85Lfc. *ttXT;i.i?a>ogStt, 



[00 16] 

[SI] 



of hydrocbloric add h addition, Comparative Example 4 
widiout adding silicate imnufectiirad tfaeaquenuR amilginn^ 
adjusted pH 10.8. stability of aqueous emiiligiojn , transparency 
of qiplied sur&ce, waterrq)dlencyisshownieq)ecdvB]yin 
Table 1. 

[0016] 

[Table 1] 
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[0 0 1 7] ^i6«!n-3tt. 3 5o*t:i?i o^rasia 

3<h-^-ix-?ixH--eiy. pH^2. oizgJBLfcltSEftl 



[0018] (llffi«4-7) 1 OlS%<DRf-(CH 
2)2-S I {-(0-CH2CH2)2-OCH3l 3-eSS4l 
S (RfftFCCFPijCHjCHj (k = 6. 1-2^4% 

; k = 8. 6 2-64SS% : k=1 0, 23-30S 
g%: k=l 2-1 8, 2~6MS%) T*S*>**xS/< 



[0017] As Woridng Example 1 to 3, also rear of 10 hours p 
assage, as for water rq)dlencyan^eafifae coating l^ner suifioe, 
equality to before aging or is above tbatwitiitfae350°C,fict 

lis 



superior acquires hasbeen shown, campositionitissameas 
Woddng Exanple 1 to 3 respectivdy, v/bm it con^jareswith 
Coniparative Example 1 to 3 v*icfa adjusted pH2.0, it 
understands thatit is considerable difference in heatresistanccL 
h addition. Comparative Bcample 4, pH being, 10.8 unless 
silicate isad d e d, has shown &ct that adhesiveness of film 
becomes bad. Furthennore, when Woddng Example 1 toSis 
OGmpared, ^xdien moiarprcpartian is 14t understands that heat 
resistance is best 

[0018] (WoridngExan5>le4to7)Inorder&rrnolarprqportio 
n cf silicate far xxmaoic sur&ctant , and fiuorocazban sSaae 
wfaiciiarediqila5!edwithRf-CH2CH2-0-(CH2CH2 0)l^ - 
H of 3 0 parts by weigjit (As for Rf is displayed with F(C F2)k 
CH2CH2 O^,lto2wt%;kr=8,62to64wt%;lc=10,23to 
30wl%;k=12tol8^tD6wt%)mbctuie of 
perfiuoroalk^wfaich) fluorocaifaaa silane which isdi^layed 
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gfiWD Rf - C H 2C H2 - O - (C H2 C H2O) 1 1 - H 

u^— h (s I (DEGM>4) ^s^tr^ttx-T^us; 

3>£®aL, pH$9. 8. 1 0. 0. 11.0. 11. 

[00 19] 
[$2] 



wifli Rf - (CH2)2 - Si{. (O - CH2 Cffi)2 - O afi}3 of 10 wt%^ 
vis-arvis fluorcxaibcmdlane 100 parts l^wdgjit to became^ 
1, adding tetrakis (2-(2-mediGD^ediaxy)edi)4) silicate 
(SipEGNQ4X it ixmu&2ui«l aqueous eoa^ pEI9. 
8 and 10. 0, 1 1. 0, 1 1.6, respective WcnldngExanple 4, 
madrthe 5, 6 and 7. stability of aqueous emulsian, 
transparency , and water repellency f coating layer areshown 
inTaUe2. 



[0019] 
(Table 2] 
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[0020] (SQ6^8-i 3) lUfi^i'-aizfeur 

C H2 C H2O) 50- H Ti6**tS / >S»Bg1tB«$ 

ffll^fc^ 3F&lr. Hlfi^S'-i o-ei*. *ttXT;ue?3 
«i 1-13-ett. 7>*-T**m^rpH$ 1 0. 



WarkingExanple4to7, aqueous emulsion bdng alkalinity, ex 
tent wiiich makes pHhig^ has shown &ct that water repeQeo^ 
coating l^er ^cfa possesses heat resistanoeniiicfa iiii|iit weR IS 
acquized. 

[0020] (Working Example 8 to 13) Rqdadngto sur6ctant 
ch is used in Working Exaniple 1 to 3, it used nomoDic 
sui&dantwfaicfa is di^k^ with C9H19 - C6 H4 - O - (CH2 
CH2O)50-R Furfiomare, with WorkingExampleS to 10, 
after manufeotiiring aqueous ennilsinn, withoutadjusdng pH 
that w^ it used, with Woiking Example 11 to 13, it adjusted 
thqiH 10.8 making use of ammonia water, result is shown in 
Table 3. 



(itKWS-Q) ltgC55-9t. C8H„-C6H4-0 

- (c H2 c H20) H -eSSti* / -:i->S»SStt 

pH$2.0|Ci|SLfco itmi&H^lf9lt. i/'J^- 

^tpHi^ 0. sizHBLtc. 



(Comparative ExaiDple 5 to 9) Also Comparative Exanple 5 to 
9, used nonioDic surfictant which is dis^l^ed with C9H19 - C6 
H4-O-(CH2CH2O)50-H. FurdiermQre,with Conqiarative 
ExanpleS to7,pHwasadjusted2.0makinguseaf hydrochloric 
add. C u m paiati ve Example 8 and 9 witiiout adding silicate 

pigmifenhnw! AffnguBnaic ffmnlriftn wjth COQ^iaratlVe Exaznple 
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9 adjusted pH 10.8. 

[0021] 
[Table 3] 
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{^0 2 2] mmmB^ iniixfitmis^ «s 

Ce H4-0- (C H2 C HjOso- H-eS$ti-5SBStt 



[00231 (*16«n 4-1 5) *J6«1 433j:t/:i 

yi.5zi»5AfilZftx.T* XxVUXfi (2. 5 cm X 5. 
0 cm. 9*1 mm, ^U— K3 0 4) $fflt^fcp tll% 

**4iz^-r. 

(itKWi 0-11) itsffli ofecfct;i itt. -tti^ 

*L^ffil 1 4 fc J: t; 1 5 i:H-<7>a^©*ttx v^Ui; 3 
>$H«L. pH*2. orcHSELfco ^m^^Alz^t 



[0022] WorkiiigExaiH)le8, Working Exanple 11 andCompa 
radve Example 5, As for Working Example 9, Wa±ing 
Exaisple 12 and Comparative Exatnple 6, Working Example 
10, Woridng Exan^jle 13 andtte Cori^jarative 
respecti\e conposition is same, is exanple where the pH Hiflferg 
but >vbea fiom these oooparisQas, suifii^^ 
with 9 - H4 - O - (CH2 <3fi 0)50 - H is used, feet that 
heat resistance water"rg)ellant coating ]aya whichis siqjerior by 
adjiisting pH 4. Got greater, can be fonned has beeoshow^ M 
additioQ, Co mparali veExarnple 8 and 9, adjusting pH4. 0 or 
greater,uDless it adds siUcate, have shown feet that coating 
>^di is5iq)ericr is not acquired. 

[0023] (Woddng Example 14 to 15) Working Example 14 and 
IS used aqueous emulsion wfaidi is nmufectuied in thesame 
way as respective Working Exanple 1 and Z Rq>lacingto 
aiunsnum sheet which is used v^th Working Example 1 and 2, 
it used stainless sted plate (2J cm X 5.0 cm, thidcness 1 mm 
and grade 304). result is shown in Tal2le4. 

(Comparative Exarnple 10 to 1 1) Cmnpafatn« F mriplft 10 pn^ 
1 1 manufictmed aqueous emulsion of same coniposition, asthe 
respective Woddng Exanple 14 and IS adjusted pH 2.0. 
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[00 2 4] 



result is showQ in TaUe 4. 

[0024] 

[Table 4] 
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[0 0 2 5] 4-1 5fi.ki;jt^1 0~1 1 



[0026] 6~1 7) 6feJ:t;i 

;U£^Oi.filZftS.T, X^-f K^VX (2. 5cm)«7 
.Scm» S$ 1.2 mm, V'^Z-J-SttSZ^U^? 'J 

mmm 1 2 fc i^«i=T :?3-7^-f v^^'i^ j: y 
!^iiii$5i&^{8ts (4 0 06) -east. mn.}L 



[0025] WoddDg Exanple 14 to IS and Can^arative Examide 
10 to 11 «4im stainless sled is used as sub^rate, hancshown 
get that heat lesistanoe wateriqxillant coating la^ «iuc^ 
siqxriorr^^rdlessofifae value dfpH of aqueous eonilsiaa, caa 
befianEd. When it does and none, it c ampai esvwlhWoridng 
Example 14 and CompaiativB Example lOand Woridng 
iBcample 15 and Caaqjarative Example 1 1 vvheFe aqueous 
emulsion is same compositianrespectiwily; Woddng Example 

vi&j-vtB qgitw irpffllf-my emglp. Iiwnnnrnng laiy 

TT HO OTPpfyHSOin 

with befiire aging, with Gjupiialiv eE?campIe what you caim 
seediatldDd of cfaange understands. Therefore, unda: 
envirnniTCnt Inhere tfiu^wature condit^^ 
usedover long ysar, you can think influence which \alue of 
pHof aqueous emulsiaa causes to heat resistance of cootnig 
la^ large ones, staibility>TO can acquire wateTH^^ 
h^^di possesses heat iesistaz2oe fay ac^usdngdie pH7ar 



[0026] (Woddng Example 16 to 17) Wcridng Example 1 6 and 
17 used aqueous emulsioa ^Kdiicfa is manufictured in fhesan^ 

as respective Working Exan^lel and 2. Repladngto 
aluminum sheet iKiiidi is used with Wcridng Ejomple 1 and 2, 
it used slide (2J cmX 7.S cm, thickness 12 mm and 
pine c um m on sc^liod pre Castanea crenata Sidx et Zul> 
glass (tradename)). It ^jplied aqueous emulsion, in same way as 
Woddng Exanple 1 and 2 with dq> coating , butthe lifting 
q^eedwasdfrignatfirt as lOmm^nin. "Barely it becomes doudy" 
"^^th it did case v^Aieie haze was lorified m additicQ 



ISTA^Patena(tm), VeEsianlJ(TheremaybeenaEsind)eabo¥etransIadca. ISTAcannot 

be hdd liable for any detriment fiom its use. WWW: htlp-y/wwwJntlsdencexQm Tel:80a430-S727) 



P.13 



JP 99181355A Machine Translation 



^ttm^^ 2-^3) itmti zit. stm- 



[0027] 



observe ^lied surfece with optical microscx3pe (400 time), " 
tran^sarent " udtfa you do case \v4iereis mjt 
visual are not visible at aU by tfaenncroscx]|ic wben 
some haze undostands even with visual, "A little it beoames 
doudy" with itdii result is shown in Table 5. 

(Comparative Exanple 12 to 13) Conparative Example 12 ma 
nufictured aqueous enulsion of same cQxi;)ositioQ, as Woddng 
Example 16a(^usted pH2.0. Conparative Example 13 didnot 
add silicate, result is shown in Table 5. 

[0027] 
[Tables] 









yt$mn 






SiCDEOOt 


Siasa04 


Si(DESI)4 




pH 


10.8 


10. s 


2.0 


10.8 




10 


10 


10 


10 




0.5 


1 


0.5 










$ S. 










it's 7. 




s 


a 19 


3 m 








112 


us 


108 


110 




101 


98 


57 


6 
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ta. «*fI=il««i8"r4ci:l3j:yi56*Lfca— r-f 



When it c mupaies with Woddng Example 16 to 17 and Conpa 
rati ve Exanple 12, when ^ass sheet is usedas substrate even, 
when aqueous emulsion is acgiisted alkalinity, itunderstands that 
heat resistance improves. Id addition, v^dien it oonpares wifli 
Woddng Example 16to HandConparativeExaniple 13, 
pHbeing, 10.8 unless silicate is added, it undeastands that the 
heat resistance is considerably impaired. 

[0028] 

[EEEbcts of tiie hventicn] As abc^^ e»plafa3ed, ate a^usti^ 
H of fiuorocadxui gilgng bydrc3lysate OQntsntaq<i ?on ii'^ emulsion, 
coating 1^^ which is acquired by coating and diytng doing in 
substrate canoftr water rqidlenc^ and heat resistance 
are supenor. 
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TITLE : SILICONE-BASED WATERPROOFING 

TREATMENT AGENT AND METHOD 
FOR WATERPROOFING TREATMENT 
WITH THE SAME 



[R3(Ce2)n]R^Si(R03-. 



ABSTRACT : PURPOSE: To obtain, a silicone-based waterproofing treatment agent, excellent in water 
and oil repellency and fouling resistance and useful as masonry building materials, etc., by 
dispersing and emulsifying a specific alkyltrialkoxysllane, etc., and a specified emulsifying 
agent in a specific proportion in water. 

CONSTITUTION: The treating agent is obtained by dispersing and emulsifying (A) a 
mixture composed of (i) an alkyltrialkoxysllane of formula I (R^ is 4-20C 
monovalent alkyi; R^ is 1-6C alkoxy) such as butyltriethoxysilane and (ii) a 
perfluoroalkyi group-containing alkoxysilane of fomnula II [R^ is 4-1 4C 
perfluoroalkyi; R^ is H or 1-6C monovalent hydrocarbon; (a) is 0 or 1] such as 
nonafluorohexyltrimethoxysilane in the presence of (B) an emulsifying agent selected from 
nonionic and ionic emulsifying agents having 1 .5-20 HLB in an amount of 1-50 wt.% 
[based on the component (A)] in water. The sum total of the components (i) and (ii) is 
1-70wt.% based on the whole and the amount of the component (ii) is 0.1-30wt.% based 
on the component (A). Furthennore, an inorganic substrate is preferably treated with this 
treating agent. 
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